Study of the mechanisms of cigarette smoke gas phase cytotoxicity.
The cytotoxicity of cigarette smoke (CS) in humans is well-documented, but the mechanism behind CS toxicity and carcinogenicity remains unknown. We are interested in the toxicological effects of CS gas phase and the biological mechanisms of its action. Gas phase CS cytotoxicity was measured by Wst-1 and LDH assays, in cultured cells. The mechanism of cell death was investigated by flow cytometric analysis using Annexin V and PI staining. Gas phase CS-induced oxidative damage was evaluated by estimating cellular glutathione (GSH) levels. Protein modifications (nitration of tyrosines) induced by gas phase CS and activation of key signalling proteins (Mitogen-activated protein kinase, MAPK) were detected by immunoblotting. The cytotoxicity of gas phase CS was found to be dose-dependent. The mechanism of cell death was found to be both apoptotic and necrotic depending on the concentrations used. Exposure to gas phase CS resulted in depletion of cellular GSH levels, increased nitrotyrosine immunoreactivity and phosphorylation of p44/42 MAPK proteins. These results suggest that the CS gas phase alone contributes significantly to the deleterious effects of CS in cellular systems.